Study Design. Surgeon completed questionnaire. Objective. To determine information provided by spine surgeons to patients, part of a 4-part study determining the impact of patient expectations on outcome following spinal trauma.
One of the primary goals of treatment for any condition, surgical or nonoperative, is to maximize patient satisfaction and health related quality of life (HRQOL). Many factors can potentially influence the perception of satisfaction, including patient expectations. It has been demonstrated that the success of treatment is, to some extent, related to the patient's expectation of the outcome. [1] [2] [3] [4] [5] [6] This may be, in part, because of the finding that satisfied patients are more likely to be compliant with instructions and participate in rehabilitation programs, thereby maximizing recovery. 7 Conversely, patients may have unrealistic expectations of outcome and this may lead to lower satisfaction with the results of treatment and poor outcomes in both spinal decompression surgery 8 and total joint arthroplasty. 9 Jamison et al 10 further recommended that patients with expectations of complications be considered for ". . . psychological support and patient education . . ." because of an increased risk of poor outcomes because of the anticipation of experiencing a complication.
Spinal trauma, particularly if associated with a spinal cord injury, can have a life altering impact on patients. Recovery from such injuries is multifactorial in part related to the underlying injury and ability for recovery of neurologic function, but is, at least in part, related to the ability of the patient to rehabilitate and mentally and physically adapt to the sequelae of the injury. It is reasonable to infer that the extent of recovery is due partly to the expectations a patient may have regarding recovery from the injury. Most spine trauma patients are not aware of the anticipated outcome following specific injury patterns and indeed perceive most spine injuries as severe and life altering, the primary source of information which will be used in the development of patient expectations is that which is provided by the treating surgeon. Given this, the degree to which the information provided by different surgeons is similar can have a substantial impact on the larger population of patient expectations and, as a result, outcome.
It was the purpose of this study to estimate the magnitude of variability between spine surgeons, with an interest in trauma care, regarding the information provided to patients concerning the prognosis of specific types of injury. Ideally, there would be low variability in this information since the literature on which the prognosis is based is the same for all surgeons. In addition, in order for the larger population of spine trauma patents to have similar expectations, given the same injury, the provided information should be similar. It is anticipated that this data will be used as part of a multiphased approach to investigating the impact of patient expectation on outcome.
Materials and Methods

Design
This study consisted of a qualitative analysis of questionnaire results which were developed for the purpose of this study. Three questionnaires were developed by spine experts from surgery, nursing, and physiotherapy. Each questionnaire covered an area related to spine trauma; cervical spine, thoracolumbar spine, and spinal cord injury (Figures 1-3 ). Five cases were developed for each area, for a total of 15 cases. For each case, questions were asked related to the expected prognosis for the specified injury and patient. Within each area, the questions were grouped according to topic, for example range of motion or pain. These questionnaires were then distributed to academic spine surgeons throughout North America who all had a subspecialty interest and significant practice in spine trauma. The surgeons, and consequently the centers represented, were all members of the Spine Trauma Study Group and therefore were felt to be representative of a group of experts in spine trauma.
Statistical Analysis
The results of the questionnaires were collected. Statistical analysis consisted of a separate analysis conducted for each type of injury: thoracolumbar, cervical, and neurologic. Within each injury type, domains of recovery, such as pain or range of motion were identified. Within each domain, a random effects model was applied in which the surgeon was treated as random factor with 31 levels, the total number of respondents, and pooled cases were treated as replicates. Total variance of the domain and the variance introduced from the surgeons were estimated. The ratio of the surgeon induced variation to the total variance, with the accompanying 95% confidence interval (CI), was determined. Using this analysis, a greater magnitude of variation which was because of surgeon induced variation indicated greater differences between surgeons regarding the information provided to patients.
Results
The questionnaire was distributed to a total of 53 surgeons and was completed by 31 (57%) representing 20 centers across North America. Overall, there was a large amount of variation in the responses. The domain with the lowest amount of variation, which was because of differences between the surgeons, was improvement in range of motion at 1 year following cervical spine trauma. For this domain, 9% of the total variation in responses was because of variation between surgeons (95% CI: 0 -26). The domain with the greatest variability was the likelihood of spasticity in the immediate postoperative period following spinal stabilization after spinal cord injury. The amount of variability which was attributed to the surgeons' responses for this domain was 84% (95% CI: 69 -92). The results of the analysis of variability among each domain is listed in Table 1 . The data were arranged in this fashion in order to group similar clinical concerns, such as neurologic function or pain. For statistical considerations, in order to facilitate the analysis the questions regarding neurologic function were grouped together.
Discussion
The purpose of this study was to estimate the extent of variability in the information a spine trauma surgeon is likely to provide to a patient following injury. This study has provided evidence that there is a relatively high degree of variability between surgeons regarding the information which would be provided to patients. This is based on the relatively high degree of variability in the responses to the questions, which were designed to represent typical cases encountered by a spinal trauma surgeon. The extent to which patient expectations are based on the information provided by surgeons as well as the true impact of different information provided by different surgeons on development of patient expectations and subsequent impact on outcome remains to be determined and will be examined in subsequent studies within this series.
The impact of patient expectations on the outcome following treatment has been studied in the psychotherapy and internal medicine literature and, more recently, the orthopedic literature, particularly among arthroplasty populations 9, 11 and in the management of lumbar spine degenerative disorders. 1, 2, 4, 8, 12, 13 A systematic review of the impact of patient expectations on outcome across a wide range of clinical topics included 16 studies, of which fifteen reported an association between positive expectations and better outcomes. 6 The results were presented qualitatively because the high degree of heterogeneity among included studies precluded pooling of results and subsequent statistical analysis. Similarly, it was necessary to present our results in a predominantly qualitative fashion because of heterogeneity between the cases on the questionnaire. There have been no previous studies in the spine literature, either in elective or trauma populations, which have investigated the variability between surgeons regarding the information provided to patients.
One of the clinical areas within Orthopedic practice which has been most extensively investigated regarding the role of patient expectations in outcome has been lumbar spine pathology. Kalauokalani et al 4 reported the results of a secondary analysis of patients enrolled in a randomized controlled trial of massage, acupuncture, and self-care on the outcome of low back pain. They noted that patients with higher expectations demonstrated a clinically important improvement on the Roland Disability Scale 14 compared with those with lower expectations. The relative risk for improvement of patients with a higher expectation, compared with those with lower expectations, was 5.3 (95% CI: 1.9 -15.4). Ronnberg et al 12 studied 172 patients treated with lumbar spine discectomy and reported that higher patient expectations regarding improvement in symptoms and function were associated with better self-reported outcomes following surgery. These studies demonstrate the impact of patient expectations on outcome following treatment of chronic lumbar spine disorders.
The impact of preoperative expectations on postoperative outcome in patients surgically treated for lumbar spine pathology was studied by de Groot et al 13 who investigated 120 patients treated with lumbar discectomy or decompression for lumbar stenosis. Preoperative patient expectations were determined via openended questions in structured interviews and postoperative satisfaction using a 4-point Likert scale. Those patients who expected to have postoperative pain demonstrated the greatest dissatisfaction with outcome. This suggested that anticipation of an outcome, in this instance pain, may contribute to a greater experience of that expectation. These findings were also reported by Wallace. 3 Flood et al 15 reported that positive expectations of postoperative improvement, in the setting of urologic surgery, was associated with higher selfreported improvements.
Further study of the impact of patient expectations was performed by McGregor and Hughes 8 in 84 patients with nerve root compression, of whom 77 underwent surgical management. The outcome was determined using the SF-36 16 and Oswestry Disability Index. 17 Their analysis revealed that patients expected results which were substantially higher than the actual postoperative results. Similar results have been reported in arthroplasty populations. 9, 18 The largest study of this topic was reported by Lutz et al 1 in a sample of 273 patients treated for sciatica with discectomy. They reported that patients with expectations for shorter length of recovery had higher levels of self-reported satisfaction 1 year after surgery, with an odds ratio of 2.2 (95% CI: 1.1-4.4) using the Roland back disability scale 14 and the SF-36. 16 Iversen et al 2 studied 228 patients 6 months following surgery for lumbar spinal stenosis. Preoperative expectations were determined with structured interviews and functional outcomes measured with the Sickness Impact Profile. 19 They reported that preoperative expectations, related to improvement in function, were significantly associated with improved postoperative function at 6 months, however, greater expectations regarding pain relief were associated with higher levels of dissatisfaction after surgery. The explanation for this discrepancy was unclear, but may have resulted from differences in conceptualization of pain and function.
The true impact of patient expectation on outcome following traumatic disorders is unknown. However, it is reasonable to infer that since such an association has been demonstrated in patients undergoing elective spine surgery, then an association between expectations and outcome likely exists among spinal trauma patients. It is possible that the sudden and unanticipated nature of traumatic disorders and the lay population's fait decompile perception of life altering impairment secondary to spine trauma, may maximize this association. This concept along with our study's finding of substantial variability in what surgeons tell patients about critical outcomes such as pain (45% and 48%) and spasticity(84%) after trauma, establishes the need for a more consistent evidence based approach on what spine surgeons tell patients. It is important to emphasize that standardizing the information provided to patients does not suggest that an attempt be made to either overstate or understate the anticipated outcome, but rather provide the best available information, on the basis of the best available literature.
There are limitations inherent within this study. A significant limitation of the study is the low response to the survey, as only 57% of surgeons completed the questionnaire. The impact of differences between those who did and did not return the questionnaire is unknown. The eligible cohort however, was the Spine Trauma Study Group, a group of academic neurosurgical and orthopedic spine surgeons with subspecialty interest in spine trauma. A group of experts would tend to bias toward the null hypothesis and therefore the response rate is probably acceptable.
Another limitation is that the cases from the questionnaires were developed by the authors for use in this study and, consequently, have not been validated for ability to determine variability in responses. As there is no questionnaire model in existence for use in this manner, it was necessary to develop such a questionnaire. It is, however, possible that the variability in responses was due, in part, to elements of the questionnaire. This was statistically controlled to the greatest possible extent by estimating the proportion of the total variability which was because of differences between the surgeons. The questionnaires were developed to cover the most common forms of spinal trauma and neurologic injury. It is possible that the most relevant pieces of information, from the patient's perspective, were not incorporated into the questionnaire as it was developed by experts in the care of spine trauma. The impact of this limitation on the results, and in particular the implications of the high variability of information provided by surgeons, is unknown. However, the high variability in information which would be provided to patients, encountered in this study, suggests that more emphasis may be warranted to standardize the information provided to patients. Furthermore if the information surgeons thought was important is conveyed to patients in a highly variable manor, it is likely that information that patients deem relevant may be explained with even more variability by surgeons.
A final limitation to this study is the bias incurred by assuming that the responses which were provided by the surgeons represented a valid surrogate for the information which would be provided in the context of clinical care. It is difficult to address this possible bias and therefore it was accepted.
The relevance of this study relates to the importance between patient expectations and outcome following treatment. There is a relatively large body of literature demonstrating the association between patient expectations and outcome following treatment. Spinal trauma, in particular spinal cord injury, represents a potentially life altering event. Optimal outcome following such injuries are dependent on many physical and psychosocial factors. Since patient expectations have been demonstrated to impact the outcome following treatment in an elective setting, it is reasonable to anticipate that there will be a similar, if not greater, impact on outcome in a trauma setting. Despite the fact that spinal trauma represents a potentially life altering state and rehabilitation from such injuries is highly dependent on patient compliance and involvement, the impact of patient expectations on outcome has not yet been studied in this population.
It is likely that there are numerous factors which contribute toward the development of patient expectations. Concerns regarding the type, likelihood, and outcome of complications may impact overall results following management of spine trauma. The development of patient expectations is likely based on several factors, including the content of the information, the manner in which it is provided, patient factors, such as previous experiences and coping skills, and the consistency with which information is provided by the entire health care team to the patient and family. These aspects, though important, were not the purpose of this study but do warrant future study. Given the lack of study of this topic in the literature, the true impact of patient expectations in this area is largely unknown. It is for these reasons, that we believe that further study is important. It is important to emphasize that the purpose of this study was to estimate the variability regarding the information provided by spine surgeons to their trauma patients. Further study is necessary to determine if there is an impact on the outcome, on the basis of the information provided to the patients. The first step in the process of studying this association was felt to be determination of a better understanding of the variability in the information provided to patients because this is thought to be a large component of the knowledge used by the patient in the development of expectations.
Conclusion
This study has demonstrated that there is a high degree of variability, up to 84% in some domains, in the information which experienced spinal trauma surgeons provide to their patients regarding prognosis. This variability becomes highly relevant in the context of the welldocumented phenomenon regarding the impact of patient expectations on outcome. Though further study of this association in the trauma setting is required, it would seem that standardization, on the basis of available literature and consensus expert opinion, of the information provided by surgeons to patients regarding prognosis and outcome is necessary.
With variability among spine surgeons in what they tell their injured patients established, the final 3 phases of the study will be initiated. Phase 2 will include determination of the best available information, on the basis of systematic reviews, which should be provided to patients about their injury. A third study will answer the question about what information patients most want to be provided after spinal injury, Finally the impact or results of providing accurate, appropriate, and desired informa-tion to allow patients to develop realistic expectations on patient outcome following treatment will be determined.
Key Points
• There is substantial variability in the information provided by spine surgeons to their trauma patients.
• It is necessary to improve the quality of information provided to spinal trauma patients, thereby allowing their expectations to be more appropriate, potentially maximizing their outcome.
• Further study will require assessment of the best available evidence with which to base the information to be provided, determination of what information patients view as being relevant following spinal trauma and the effect appropriate expectations has on outcome.
